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9 Crow Canyon Court, San Ramon,CA 94583
(415) 838 7100
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December 185, 1984

US LPA RI:CORDS CENILR RLGION 5

Environmental Enfocrcement Section

Land and Natural Resources Division 9316ﬂ
U.S. Department of Justice, Room 1260

10th and Pennsylvania Avenue, NW

Washington, DC 20001

Dear Mr. Hird: ,

Please find enclosed a draft of my first Expert Witness
Report as you requested.

fou will note that several 1tems have heen underllined,
1n addition to these underlined for emphasis These
1tems are those which I anticipate wili)l be topircs 1n my
testimony and therefore need to be explicitly
1dentified 1n this report.

In the esent that you need tc discuss an, aspect of
this report with me, I can be reached on Thursday
mornin:s « December 20) at (904 376-3221 ext. 207 1n
Gaines ./ 1lle, FL. Prior to that, please coartact m,
offLce 1n California, where Dr. Jochn Hushes will try to
asslst you. In the event that you ne2ed to talk with me
directly, please leave a messase with him and [ will
attempt to call you as soon as possible from
GalLnesville.

As I have alreadv 1nformed Paul 3i1tver {f wili not ba
avallable bz2tween D2cember 20 ' pnt and Januarcy,y 2. In
addition. AMPHIuN ASSUCIATES will be close2d Yecrween
Christmacz and th=2 “ew fear ' D2ncember <24-vanuar; 1@
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Please be assured that we will do everything possible
this week to provide you with an appropriate Expert
Hitness Report prior to closing for the holidays.

fours sincerely,

Miluotes ~

J. Kimble, Ph.D.

B.

BJK/ JMH: pc
Enclosure

cQ: Bi1ll Sierks, DJd
Paul 3i1tter, EPA

This document 1s beins sent_hy electronic . mail {Federal
Express_ZapMall: with the orir<inal followins_ by
gvernlsht delaizery.
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David Hird, Esq.

Envicronmental Enforcement Section
Land and Natural Resources Division
U.S. Department of Justice, Room 1260
10th and Pennsylvania Avenue, NW
Washington, DC 20001

Dear Mr. Hird:

As you know, Dr. Kimble has conveyed to me by
telephone the revisions to her expert witness
report 1n order that you can receive 1t befcre the
holidays. However, neither of us ha/ = been able
to reach Paul Bitter on eirther Monda;, or Tuesday
of this week to obtain the necessary =zuidance on
the following matters relating toe documents
supplied to Dr. Kimble:

| vhether reference 5 1n the enclosed
report ta USGS i1nternal document) shculd be
included 1n Dr. Kirmble's testimony

2 The exact form of citation for the
Minnesota Department of H=2alth data
(reference 3 which 1= primacil, a collection
of memos and data sheets, rather than a more
conventional report or publication

Accordingly., we have 1ncluded borh <ci1tactions 1n
this sersion of the report rhen Mr 31ttier
recelrles his copy and or can be reached Lhece
matters will be resolsed and we can pro-ide ,uu
with a final <wer=si10on that Lncorporares those
decicsi1ons
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Again, please be assured that we are doing
everything possible to pro-.ide ,sou w1tn4an
appropriate Expert WHitness Report before AMPHION
ASSOCIATES closes for the holiday period. If you
have any questions regarding the enclosures,
Please contact me at this office.

Very truly yours,

ottt

John M. Hughes,

JMH: pc
Enclosures (2:

ce: Bi1ll Sierks, DOJ
Paul 31tter, EPA

This document._1ls beinyg sent_ by elecuironisc mail
v Federal Express. ZapMairl: with the s2ris<inal
followins_ by orernyrzht delirvery.
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December 18, 1934
EXPERT HITNESS REPQRT

This report has been prepared by Dr. 3renda J. Kimble
of AMPHIUN ASSOCIATES, California, at the request of
David Hird, Esq. of the U.S. Department of Justice, and
1n connection with current litigation relating to the
former Rellly Tar & Chemical Corporation site i1n St.
Louis Park, Minnesota

— —— ——— —— ————————— ——— P P! S T " - s S S Sl WD St

Introduction

The Rei1lly Tar & Chemical Corporation operated a coal
tar distillaction and wood preservinyg plant 1n 5t. Louis
Park, Minnesota for over five decades up to 1972. The
materirals used 1n these processes tthe orisinal
startins materials, the distillation prouducts, and the
products frem the wood preser-.ing process! are composed
of a 7ast array of chemicals of which mcst are organic
in nature. )

Among these many chemicals. howe/sar, & significant
number belonged to a class of chemicals known as

Polycyclic Aromatic Hydrocarbons ovr “"PAH". which are
compounds containing carbon and h,drog2n atoms 1n
various confizurations of rings gther ccompounds

include phenwllic compueunds whoze structur2:c c¢ontain
Jroups with an oxyZen atom jJoined to & hjydrosen atom
(an "9H" otvr "pnenolic" =zroup:', and compounds related to
the PAH but which also ccntain one or more nitruse
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In order to understand the fate of these chemicals,
both at present and 1n the future, several

reports! ?'3¥'4+%+% have been reviewed 1n tecrms of their
analytical and environmental chemistry perspectives

Analytical Chemistry.

In order to determine the types and amounts of
chemicals that may be present 1n environmental samples.
portions of the sample, whether water, soi1l, air
particles, etc., have to be analyzed for their
constituent chemicals which may be either organic
(1.e., contarLning carbon, such as i1n biological
tissues!), or i1norzanic 'such as common salt), or both,

!"Results of Analysis of Water Samples, Sludge Sample
and Soil Samples for Polycyclic Aromatic Compounds

t Hydrocarbons, Azaarenes, Phenols)". by E. E. Conrad,
Jd. R. Guthrie and E. M. Hansen, Midw2st Research
Institute, Kansas City, My 64110, Final Report, EPA
Contract NO. 68-02-2814, Assisnment %No. 21, MRI Project
No 4u468-Lv21), uctober 7, 1481,

“"Evaluation of Groundwater Treatment and Water Supply
Alternatives for St. Louirs Park, Minnesota. by CH2M
Hi1ll and Barr Enx<ineerins Co . prepared ror Miannesota
Pollution Control Asgency, November 1933

ipata generated by the MiLnn=2sota D2partment o Health
laboratories.

*"Degradation of Phenolic Contamiaants 1n Ground dater
by Anaerobic Bacteria St. Louls Park, Minnescvta", by
G.G. Erlich, D. F Goerlitz, E M, Gedsy and M. F. Hulrt,
Ground Hater 20.703 +1982)

S"pPreliminar, Evaluation of Ground-Water Contamination
by Coal-TAr Deri-ratirves, St. Louis Park Area,
Minnesota", M. F Hult and M E Schoenbers U 3
GeoloZical Sur.e:; Water-Suppl. Paper 2211. prepared Ln
cooperatliaon with the Minnecora Department of Health,
1984,

*Data. generated for the FfFe1lly Tar & Chemical
Corporaticn by Monsanto Eke2search Corpoaration under
centract to Envirconmental Resear:h and Technolosy. 1nec.
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In the case of the products that were used at the
Rei1lly Tar facility, the majority were organic 1n
nature and were derived from natural stacrting materials
by thermal processes such as distillation. As these
starting materials were themselves a complex array of
organic compounds, and they were then subjected to
thermal processes (which generally tend to 1ncrease the
total number of chemicals i1n materials', the resulting
sulte of chemicals associated with activivies at the
Rei1lly Tar site would be unusually complicated 1n terms
of the number of possible orsanic species.

In order to anal,sze such environmental samples for
their chemical constituents, an appropriate analytical
mefhod has to be chosen which wi1ill ensure that, with a
specified degree of certainty, the final results do 1n
fact represent the true nature and concentration of
those 1dentified chemicals as they occurred 1n the
environment. Unce a method 1s selected, a protocol 1is
developed that defines 1n detail th2: exact procedures
that will be used both for sample._ccllection "1n the
field" and for sample.__.analysis i1n the laboratory. This
protocol would i1nclude the procedures Ffor sample
Preparation prior to analysis. such as the extraction
of organi~ compounds out of water or sol1ls.

In carryiny out such procedures, a ~ariety of contrals
are 1ncluded 1n the proto<ol so that the analyst and
others can be sure that the procedures ar=2 working as
expected and that the protococl 1s being followed
closel, Such controls normall., 1nclude the use of
"standards" (authentic, highly characterized, pure
samples of the specific chemical <compcunds}), which are
also used to determine the sensiti1t, of the
particular analytical methed, that 1s, the limit of
detection for the xiL-en chemical Thi. latter
parameter - - ucuall, - called the detecrticon limit -- 1
the concentration 1n the environmental materix below
which the anal~tical method annot detect th2 compound
of 1nterest, ana o the anal,st —cannot be cur=2 shether
or not the chemical 1o present or nct ba2low that limit

o}
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After identification of the compounds present 1n the
«.sample, a quantitation procedure (also described i1n the
protocol) 1s carried out to determine the ccncentration
of that chemical 1n the sample.

Analyftical Methads.

As mentioned above, the majority of chemicals
assoclated with the Rei1lly Tar facility are organic
compounds which are present 1n a complex mixture. In
the analysis of such complex mixtures 1n environmental
samples, the organic compounds are first separated from
the water or soi1l or other matrix, to Ei1ve a complex
extract for i1dentification and quantitation.

Chromatography: Because of the complexity of these
types of samples, the mixture must then be separated
into 1ts component chemicals prior rto the
1dentification and quantitation process. In modern
laboratories, this 1s normally carried ocut by a
technique known as column chromatos«raphy, which
involves the partitioning of a compound between two
materials called phases which are contained i1in a
chromatographic column. One of the phases 1s mobile
and moves continuously from one end of the column to
the other; the other 1s fixed L1nside the column and 1s
therefore known as the stationary phase.

Since the relative affinities of compounds for the two
phases, and hence their partitioning, 15 determined by
thelr chemical structure, the chromatosraphlic process
results 1n the separated components leav’ing the end of
the column at different times based on the percentage
of time they spent 1n the mobiLle phase compared to the
stationary phase. and this percentage 1s determined by
their chemical structures. Thus, for a Z1ven set of
chromatographic 2onditions, each chemical has a
characteristic time associated with 1t, known as the
retention time, which 1s measured from th2 start of the
analysis when the unseparated mixXture was 1ntroduced
into the 1nlet of the chromatcgraphic Lnstrument If a
sultable detector 1s used at the end of the column, a
tracins ta chromatosram/ can be produced which allcows
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the analyst to measure the elution of the components of
the mixture as a series of "peaks" with corresponding
retention times and areas. By comparison of these
retention times and areas with those of standards which
have been analyzed 1n separate experiments but under
the same conditions, a tentative i1dentification can be
made as well as a determination of the corresponding
concentration.

High PressuresPerformance Liquid Chromatography ¢( HPLC)
One type of chromatosgraphy which 18 frequently used for
the analysis of organic compounds ( particularly those
that are present 1n water samples, and often for
compounds such as PAHs), 1s Higzh Pressure Liquid
Chromatography { HPLC:, also known as Hizh Performance
Liquid Chromatography (see EPA Method 6107 for the
analysi1s of PAHs:. This technique uses a liquid (which
may be organic or aquecous or a miLxture of both) as the
mobl1le phase, and the liquid chromatograph can be
fitted with a detector that i1c ver, sensitive for PAH
and related compounds (more sensit1 e than most GC/MS
analyses, see below). At the current state-of-the-art
used by most commercial laboratoriec, however, the
dezZree of resolution or separation of the components of
a mixture 1S not as great as c¢an be achieved by gas
chromatography (see below:.

Gas Chromatography (.GC): This more common type of
chromatography utilizes a gas as the mobile phase and
can be carried out with erther a column that 1s packed
with the stationary phase 1see EPA Method 610  for the
analysis of PAHs), or a column i1n which the column has
a4 very narrow bore 1a "capillary”: and 1s cocated on the
inside with the staticnary phase. Unlike HPLC, both
types of gas chcomatozraphy can onl, be used for
compounds whose structures are suftficiently small and
-non-polar that they can be chromatosraphed as a .apor
wirhin the gaseous mcbile phase Further, the use of

"Polynuclear Acamatic H,drccarbans-- Methed 610, 1tn
EPA-HUU 4-52-057. July, 1132. Metheods {vor wrganic
Chemical Analysls of Muni2ipal and lndustrial
dastewater..
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capillary columns provides a si¥aniLficant i1ncrease 1n
the ability of the GC column to separate compounds
having si1milar retention times, as compared to packed
columns,

Gas Chromatosraphy Mass Spectremefry v GC:/MS,: One
potential limitation of the chromatographic methods
described above 1s that compound 1dentification 1s only
achieved by comparison of the retention time with that
of standards. This means that, while a given compound
has a unique retention time under a Zi1ven set of
chromatoxkraphic conditions, more than one compound can
ha~ve the same retention time Further, 1n the analys.is
of the unknown components of a complex organic mixture,
this factor affects the confidence with which the
reported 1dentification can be made. It 1s certain,
however, that 1f a peak with a £i1ven retention time 1s -
absent 1n a chromatogram, then the corresponding
standard compound 18 not present at. levels_ahove the
detection.limir of the method.

In order to 1ncrease the confidence :f =uch
tdentifications, a more complex type cf detector (known
as a mass spectromet=2r and abbreviated as "MS5") 1s used
at the end of the chromatosraphi¢c column to form an
1nstrument known as a comoined 2as chromatograph/mass
spectrometer, abbreviated as GC. MS i see EPA Methods
p24? and 625°) At the curc=2nt 1ev2l >f common usze, a
mass spectrometer i1s used cnl; as a detector ror Gl
columns and not for HPLC columns due te aclsus
ensinesarin: considerations, but either packed or
capirllary GC columns <-an ba accomcdata2d

The mass spectrometer detector 1s operated in such a
way as to continucusl s and repetiti el racord a

!Purxeables-- Method ne4, tn EPA-bOU 4-6--u57, July
1982, Mevhods for 'r=zaniLe Chaemi:al Anal.,ciz . of
dunicipal and [ndustcial @“astawater

“3ace. Yeutrals. Acipdrs and Pesriecirdar-~- Merhod 625, 1n
EPA-DUV - 84-32-957 Jul, 1932, Mevhods LI'wr wrxanls
Chemlcal Anal/ssis orf Municlpal and [ndustrial
dasftewater.
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"structural fingerprint” (the mass spectrum) of
whatever compounds may be eluting out of the end of vrLhe

GC column. For 1dentification purposes, both the mass
spectrum and the retention time must match the standard
compound, as recorded 1n separate experiments, As the

mass spectrum 1s a highly complex pLece of structural
information contaLning many facets 'such as a

fingerprint', the correspondence of both the retention
time and the mass cspectrum provides a high degree of
confidence 1n the resulting i1dentification. In

addition, the high 1nformation content of the mass
spectrum allows a qualified analyst to determine the
purify of the elutinx peak and hence to make an
assessment of the accuracy of the quantitative
measurement +the concentration) which 1s derived from
the total area for the peak on the chromatogram.

In practice, the matching of the macs spectra and
retention ti1mes can be carried out =1ther by computer
techniques ta procedure known as "library-matching" 1n
which the data for the standards are stored 1n a
library 1n the computer:;, or by "manual"” methods by a
experienced mass spectrometrist. Although the latter
method can and often does 1ncorporate the same library-
matching computer techniques, the analyst also uses the
rules that have been gZenerated over the approximately
forty years of mass spectrometry to 1nterpret the mass
spectral [Fingerprint 1n terms of the chemical structure
of the compound. This extra 1nterpretive stage also
serves to 1ncrease the confidence 1n the Final
analytical result. the concentrations of the chemicals
1n the sample under study.

"Chemical Fingerprainting”

Following chemical analysis of the environmeatal
samples, the concentration data rrom difrferent samples
can be examined 1n an attempt f£o unde2rstand chemically
what 1s happeninsg 1n the environment fcrom which the
samples were derived. For example, a chemical
explanation can be made for the miZraticn of chemicals
1n groundwatecr by comparing the 1dentities and



| NON-RESPONSIVE

EXPERT HWITNESS REPQRT
December 18, 1984
Page 8 .

concentrations of chemicals 1n a series of water
samples taken from wells 1n the area under study.

In the case of Zroundwater contamination from a
localized source such a manufacturing facility or a
leaking hazardous waste dumﬁm51te, analysis of water
from wells remote from the source and up-8radient of
the source would show .no /detectable pollutant
chemicals, or, . 1f the concentrations exceeded the
detection limxt ‘'of the analytical method used, the
analyses would show "hack&round levels" t«from natural
or man-made sources) that were common to that broad
geographical area.

In general, samples taken from wells at or near the
gsource would be expected to contain the highest
concentrations of the pollutant chemicals provided that
the pollution i1incident was of a sufricient magnitude to
sti1ll be a source of chemicals to the zZroundwater.

Further, 1f analyses of water samples from wells 1n the
vicinity of the source showed concentrations (at _levels
above backg2round) of some or all of the pollutant
chemicals that were 1dentified at the source, then the
chemical 1nterpretation would be that those pollutants
had migrated 1n the groundwater from the source to this
siLte For this i1nterpretation to be chemically
consistent, 1t 1s not a requirement for all of the
source pollutants to be found at this siLte. since not
all orsanic chemicals are water-s3oluble Like the
chromatographic process outlined above orsganic
chemicals will only move 1n the moblle phase (the
water), and not 1n the statiLonary phase (the soi1l or
other geclogical matrix), and so the "plume" of
chemicals emanating frocm the source will, 1n <eneral,
parallel the partitioning of chemicalc between the
mobile and stationary phases, leadins to the most
water-soluble chemicals at the front edsfe of the plume,
and the least water-soluble trai1iling far behind or even
st1ll at the source,.





